Proponents of single-sex (SS) education believe that separating boys and girls, by classrooms or schools, increases students' achievement and academic interest. In this article, we use meta-analysis to analyze studies that have tested the effects on students of SS compared with coeducational (CE) schooling. We meta-analyzed data from 184 studies, representing the testing of 1.6 million students in Grades K-12 from 21 nations, for multiple outcomes (e.g., mathematics performance, mathematics attitudes, science performance, educational aspirations, self-concept, gender stereotyping). To address concerns about the quality of research designs, we categorized studies as uncontrolled (no controls for selection effects, no random assignment) or controlled (random assignment or controls for selection effects). Based on mixed-effects analyses, uncontrolled studies showed some modest advantages for single-sex schooling, for both girls and boys, for outcomes such as mathematics performance but not for science performance. Controlled studies, however, showed only trivial differences between students in SS versus CE, for mathematics performance (g ϭ 0.10 for girls, 0.06 for boys) and science performance (g ϭ 0.06 for girls, 0.04 for boys), and in some cases showed small differences favoring CE schooling (e.g., for girls' educational aspirations, g ϭ Ϫ0.26). Separate analyses of U.S. studies yielded similar findings (e.g., for mathematics performance g ϭ 0.14 for girls and 0.14 for boys). Results from the highest quality studies, then, do not support the view that SS schooling provides benefits compared with CE schooling. Claims that SS schooling is particularly effective for U.S. ethnic minority boys could not be tested due to the lack of controlled studies on this question.
Experts decry the poor performance of American children on standard tests of mathematics and science knowledge, by comparison with their peers from other nations (Else-Quest, Hyde, & Linn, 2010; OECD, 2010) . This poor performance has led to calls for changes in public school education. One solution that has been proposed is single-sex classrooms or schools (Gurian, Henley, & Trueman, 2001; James, 2009; Sax, 2005) . Public schools across the country have adopted this potential solution; on the basis of follow-up analyses of data from the Office of Civil Rights 2010 data collection, the Feminist Majority Foundation (2011) estimated that thousands of U.S. public schools offered single-sex academic classes during the 2009 -2010 school year. Attempts to synthesize research on the effects of single-sex schooling have been contradictory or equivocal (e.g., Mael, Alonso, Gibson, Rogers, & Smith, 2005; Morse, 1998) , perhaps because none of the reports used the rigorous method of meta-analysis to synthesize the evidence. Moreover, since those reports appeared, and with the approval of federal funding for single-sex programs in U.S. public schools beginning in 2006, much more research has appeared. The purpose of the research reported here was to use meta-analysis to synthesize the results of research comparing single-sex with coeducational schooling in regard to multiple student outcomes, including mathematics and science performance and academic performance in other areas, as well as motivation, interest, and attitudes. Thousands of children attend single-sex schools each day, and, in the case of public schools, millions of taxpayer dollars are being spent on single-sex schooling. It is essential that scientists, educators, and policy makers know whether single-sex schooling is a more effective learning environment for students, compared with coeducational schooling.
Theoretical Frameworks
In designing the current study, we set out to conduct a theorydriven (as opposed to a theory-testing) meta-analysis. That is, we used theory to inform the research questions and approaches, including moderator analyses. Three theoretical approaches from psychology were particularly relevant to this meta-analysis, as they can be used to understand why single-sex schooling might or might not be effective in improving student outcomes: expectancyvalue theory, developmental intergroup theory, and views of large biological gender differences in learning.
First, Eccles and colleagues' expectancy-value theoretical model was originally proposed to explain the gender gap in mathematics performance as well as the underrepresentation of women in careers in science and engineering (e.g., Eccles, 1994; Jacobs, Davis-Kean, Bleeker, Eccles, & Malanchuk, 2005; Meece, EcclesParsons, Kaczala, Goff, & Futterman, 1982) . This model can also be applied to the question of how classroom composition may influence student outcomes. According to the model, two categories of factors contribute to an individual's decision to pursue a challenge such as taking an advanced mathematics course in high school or embarking on a PhD in physics: (a) expectations for success and (b) values. With regard to the first factor, people do not undertake a challenge unless they have some expectation of success. According to the expectancy-value theoretical model, expectations of success are shaped by the person's aptitude, relevant past events such as grades in the subject and scores on standardized tests, socializers' attitudes and expectations, the person's interpretations of and attributions for these events, and the person's self-concept of his or her ability. Perceptions of the value of the task (e.g., taking the challenging mathematics course) are shaped by the cultural milieu (e.g., gender segregation of occupations, cultural stereotypes about the subject matter, teachers' attitudes) and the person's short-term and long-term goals (e.g., becoming an elementary school teacher and thinking one does not need advanced mathematics or becoming a civil engineer and knowing that one does). The theory has received abundant empirical support (e.g., Eccles, 1994; Frome & Eccles, 1998) . For our purposes, it provides a clear model for why single-sex schooling may influence girls' achievement and interest in mathematics and science. School and classroom environments are themselves cultural milieus. A classroom environment based on beliefs in substantial, biologically based gender differences that drive some single-sex programs (reviewed below) may have an adverse impact on girls and women entering science, technology, engineering, and mathematics (STEM) careers. The very gender segregation of the classroom may highlight the gender segregation of adult occupations, increasing girls' belief that they do not belong in STEM occupations in which few women are found. In contrast, the "girl power" views that drive other single-sex programs (reviewed below) may have a positive impact on girls and women by increasing expectations for success.
Expectancy-value theory also provides guidance as to the outcomes that should be considered if the goal is to maximize students' achievement. These outcomes include not only academic performance (grades and test scores) but also interest and motivation, self-concept of ability in mathematics and science, and gender stereotyping. For this reason, we examined the effect of singlesex schooling across multiple domains.
Second, developmental intergroup theory (DIT; Bigler & Liben, 2006 , 2007 is also relevant to this study, as it speaks directly to questions about the impacts that single-sex schooling may have on children's endorsement of gender stereotypes. Building on intergroup theory and social-cognitive development theory, DIT attempts to explain why certain social dimensions (such as gender and race) rather than other dimensions (such as handedness) become the basis of stereotyping and prejudice. DIT suggests that biases develop when a dimension acquires psychological salience, which occurs through a combination of four factors: perceptual discriminability of groups, unequal group size, explicit labeling of group membership, and implicit use of groups. In single-sex schools and classes, the category of gender meets all of these requirements and therefore is more salient. According to DIT, once gender gains psychological salience among children, gender biases and stereotypes are more likely to develop. Of importance, singlesex schooling may facilitate an increase in all of these factors through children seeing the segregation of the genders and hearing teachers' and schools' messages about the differences between girls and boys. As a result, single-sex schooling may lead to an increase in children's endorsement of gender stereotypes.
A third theoretical perspective holds that there are large, biologically based differences between boys and girls that lead to large differences in learning styles, requiring substantially different classroom teaching techniques for boys and girls (Gurian et al., 2001; Sax, 2005) . Supporters of this perspective argue, for example, that girls learn more when the instruction is cooperation based, whereas boys flourish in competition-based learning environments. Supporters also claim that research indicates that girls have better hearing than boys; teachers, they argue, can improve student outcomes by talking more loudly to all-male classrooms than to all-female classrooms (Sax, 2010) . From this perspective, singlesex schooling, particularly when it is differentially targeted toward "boy" and "girl" ways of learning, may lead to improved academic and social outcomes for children.
Assumptions Underlying Single-Sex Programs
Many proponents of single-sex education believe that separating boys and girls increases students' achievement and academic interest. Other proponents, it should be noted, take the stance that regardless of the effects of single-sex schooling, single-sex schooling should be available as an option for interested families. In this case, however, parents and school districts making the choice need accurate information about whether single-sex programs yield better outcomes than coed programs. The question of whether single-sex schooling improves student outcomes is still important, particularly because it is expensive and cumbersome to implement in public schools (Datnow, Hubbard, & Woody, 2001; Pahlke, Patterson, & Galligan, 2012) . Proponents who believe single-sex schooling increases students' achievement and interests draw on a number of perspectives to support their claims about the efficacy of single-sex schooling, the most prevalent being (a) views that gender differences in psychological characteristics relevant to learning are substantial and/or are biological in nature; (b) social psychological and "girl power" approaches that highlight the negative effects of sexism in coeducational classrooms; and (c) views that biological and social psychological perspectives make singlesex schooling particularly effective for low-income African American and Hispanic boys.
From the biological difference perspective, as noted above, some supporters of single-sex education argue that boys and girls do better when they receive instruction that is targeted toward the substantial, biologically based differences they believe exist between boys and girls (Gurian et al., 2001; Sax, 2005) . Related to this perspective, thousands of teachers have attended trainings through the Gurian Institute and the National Association for Public Single-Sex Education to learn how to teach to boys' and girls' supposed naturally different ways of learning (Gurian, Stevens, & Daniels, 2009) .
Other supporters of single-sex schooling hold what we term the "girl power" view, citing the problem of domineering boys in coeducational classrooms as a reason for separating boys and girls. In coeducational classrooms, boys tend to seek out and receive the majority of teachers' attention, particularly in math and science (Lee, Marks, & Byrd, 1994) . Furthermore, educators worry that boys' sexist attitudes and behaviors decrease girls' interest in traditionally masculine STEM fields (Lee et al., 1994; Sadker & Sadker, 1994; Sadker, Sadker, & Zittleman, 2009) . Classrooms that do not include males, they argue, are more supportive of girls' academic achievement in counterstereotypic domains (Shapka & Keating, 2003) . The reasoning goes that, in single-sex classrooms, girls can develop self-confidence in mathematics and science; that is, single-sex classrooms are empowering to girls (hence our term "girl power"). This view is consistent with social psychologists' emphasis on the crucial importance of social context and social interaction in influencing students' behavior (Rudman & Glick, 2008) .
Finally, a third group of supporters of single-sex schooling focuses on the supposed benefits for low-income U.S. African American and Hispanic boys (Hopkins, 1997) . This emphasis merges the theoretical perspectives focused on innate differences and social influences. Proponents cite the reduction in discipline problems and increase in academic focus in many low-income, high-minority all-boys schools (Riordan, 1994) . Working from a social psychological perspective, proponents cite concerns about the negative stereotypes, low expectations, and relative lack of student and adult role models in coeducational schools (McCluskey, 1993; Riordan, 1994; Singh, Vaught, & Mitchell, 1998) . These educators hope that schools targeted toward low-income, minority boys will address these issues.
In the United States, single-sex schools or classrooms have often been initiated on the basis of one or more of these sets of assumptions. Moreover, these assumptions have been conveyed to teachers in teacher-training programs as well as manuals for teachers (e.g., Gurian et al., 2001) . These assumptions, especially as they are conveyed to teachers, students, and parents, would be likely to have an influence on the effects of the single-sex schooling. For example, in all-girls schools with a "girl power" view, teachers, students, and parents are often explicitly told that a goal of the school is to increase girls' participation in STEM and to fight against gender bias. Schools that take a biological difference perspective, in comparison, may encourage gender-essentialist thinking through teacher and parent trainings and student workshops that include messages about the perceived differences between girls' and boys' preferences and learning strategies.
Methodological Issues
One of the reasons that the primary research on these topics is contradictory is that much of it-both in support of and in opposition to single-sex schools-is marred by methodological weaknesses. Ideally, evaluations would use experimental designs in which students are randomly assigned to single-sex or coeducational schooling. However, because current U.S. federal regulations require that enrollment in single-sex settings be voluntary, randomized designs are difficult to implement. Thus, much of the existing research is not based on random assignment and confounds single-sex schooling effects with other factors such as the effects of religious values, financial privilege, selective admissions, small class size, or highly motivated teachers associated with the single-sex school being studied (Arms, 2007; Bracey, 2006; Hayes, Pahlke, & Bigler, 2011; Salomone, 2006) .
Prior attempts to review the research on the effects of single-sex schooling have been contradictory or equivocal. The American Association of University Women (AAUW; Morse, 1998) and Thompson and Ungerleider (2004) completed literature reviews that did not use meta-analytic techniques. Although helpful in pointing out trends, qualitative/narrative reviews are vulnerable to using crude vote-counting methods, which can lead to erroneous conclusions (Borenstein, Hedges, Higgins, & Rothstein, 2009 ). The U.S. Department of Education commissioned a quantitative analysis of single-sex schooling research. However, Mael et al. (2005) did not compute effect sizes or use contemporary metaanalytic statistical methods. In the current meta-analysis, we rely on effect sizes and advanced statistical models to address these gaps.
Furthermore, prior reviews of single-sex schooling research have generally included studies completed in both the United States and other westernized countries. School systems around the world vary, and, as such, results from New Zealand or European nations may not be relevant for U.S. schools. This is particularly likely because single-sex schools and classrooms in the United States, especially in the public educational system, are a recent phenomenon, whereas they have been common in many other parts of the world for decades. In the current meta-analysis, we report statistics for all nations combined and separately for U.S. studies, to allow for clearer interpretation and an assessment of policy implications for the United States.
Third, none of the previous reviews included studies of singlesex classes (as opposed to schools). This omission is particularly important in the current educational climate, because public U.S. schools have been implementing single-sex classes in their coeducational schools. Educators who are making decisions about policies need to know if there are differences in the effect of single-sex classes versus single-sex schools.
Finally, the previous reviews are limited by the studies they included. Of importance, none of the previous reviews included studies that have been completed since 2006, which marks the beginning of the boom in federally funded single-sex schooling programs in the United States.
The Current Study
Our purpose in the current study was to perform a meta-analysis to quantitatively synthesize the results of studies that have compared single-sex (SS) with coeducational (CE) schooling for a wide array of student outcomes, including mathematics performance and attitudes, science performance and attitudes, verbal performance and attitudes, attitudes about school, gender stereotyping, self-concept, interpersonal relations, aggression, victimization, and body image. In the present meta-analysis, we addressed the issue of quality of studies by coding each study as controlled (higher quality, including controls for selection effects or random assignment) or uncontrolled (lower quality, no controls for selec-tion effects, no random assignment). Moderator analyses examined whether the effects of SS schooling varied systematically as a function of factors such as age, the context of single-sex instruction, and socioeconomic status (SES); for U.S. studies, race/ethnicity was examined as a moderator to determine whether, as claimed, SS schooling is particularly effective for ethnic minority youth. Assumptions underlying the SS program (substantial biological differences vs. girl power) were coded for each study.
Method

Sample of Studies
We used multiple methods to obtain relevant research for inclusion in the current study. First, computerized database searches of ERIC, PsycINFO, and Sociological Abstracts were used to generate a pool of potential articles. The following search terms were used: coeducation, single-sex, single-gender, and same sex education. Studies that included male or female single-sex samples were included. Search limits restricted the results to articles that discussed research with human populations and that were published in English at any time through 2011. These three searches identified a total of 3,171 articles. Second, we included all studies from the reviews by Mael et al. (2005) ; Morse (1998) , and Thompson and Ungerleider (2004) . Finally, we posted notices on listservs for educational psychologists and sociologists, made announcements at the American Educational Research Association annual meeting, and contacted prominent single-sex schooling researchers. Through this third step, we gained access to three additional data sets.
Two strategies were used to overcome file drawer effects (i.e., the tendency for studies with nonsignificant results to remain unpublished; Rosenthal, 1979) . Both PsycINFO and ERIC index dissertations and other unpublished works, which thus were captured in the literature search. In addition, as noted, we contacted key researchers in the field and asked for unpublished data.
Finally, because the number of controlled studies was smaller than we hoped, in the summer of 2013 we searched for controlled studies that appeared within the last year and added them to the study. This resulted in five additional studies.
All abstracts and citations were uploaded into Refworks, an online reference manager, and duplicates were eliminated. This resulted in a pool of 2,382 potentially usable studies. Each abstract was read by either the first or the third author to determine whether the study was likely to have usable data based on the selection criteria.
Selection Criteria
To be included, studies had to meet four criteria.
1. Contain quantitative data on student outcomes. Exclusively qualitative studies were not included.
2. Assess K-12 schooling (studies of preschools and colleges were not included) and examine student outcomes (studies measuring teachers' attitudes, for example, were not included). 4. Include separate groups of students that were in SS classes or schools and in CE classes or schools. Withinsubjects designs that involved switching from SS to CE or the reverse were excluded because typically they confounded school type with age and grade in school.
In all, 454 studies met the inclusion criteria based on the content of their abstracts. A pdf of each of these articles was obtained for coding. These articles were then examined by either the first or the third author to determine whether they presented sufficient statistics for an effect size calculation. If articles were deemed eligible but did not provide sufficient information for coding and were not more than 7 years old, we contacted the authors for the information via e-mail. We contacted the first authors of 26 articles. Of those, 10 (38%) provided usable data. In cases in which authors did not respond with usable information or the article had been published more than 7 years ago, effect sizes were estimated (as opposed to being exactly computed) where possible. For example, if an article reported that a t test for differences between SS and CE was significant at p Ͻ .05, but the t value was not reported, we worked backward to the t value that would yield p Ͻ .05 for that sample size and used that t value to compute the effect size. In Table 1 , estimated effect sizes are indicated with a superscript e.
In the case of longitudinal studies that measured the same outcome variable repeatedly at successive ages, we analyzed the data for the oldest age because it represented the longest exposure to school type.
In general, to maintain independence of observations, in cases in which there were multiple publications based on a single sample, the same sample was not included twice within an outcome domain (e.g., mathematics performance). In the case of High School and Beyond (HSB), however, a debate occurred between Lee and Bryk (1986) and Marsh (1989) as to proper controls in assessing SS versus CE effects. We retained and included effect sizes from both papers in the interest of recognizing both approaches. Riordan's (1994) analysis of a subsample of racial/ethnic minority students in HSB was retained because of the special interest in whether SS has beneficial effects for racial/ethnic minority students. Thompson's research (2003) , based on HSB, was also included because it examined an outcome variable, college major, that was in a distinct category from those examined by Lee and Bryk, Marsh, or Riordan. In the case of the National Educational Longitudinal Studies, we used one study that looked at high school achievement (LePore & Warren, 1997) and one that examined choice of college major (Billger, 2009) .
If a study reported outcomes in two different domains, both were included. Because we never averaged effect sizes across domains, independence of observations was not threatened.
The search and review procedures led to a final sample of 184 articles (63 of them unpublished studies). These studies comprised 1,663,662 participants. See Table 1 for a summary of all studies included in the meta-analysis.
Coding the Studies
During the coding of the studies, we recorded information about a range of characteristics of the study design, sample, and publication. These characteristics included the following: (a) dosage of SS instruction (a single class vs. all classes; i.e., the entire school), (b) age of students, (c) SES of sample, (d) nationality, (e) year of publication, (f) publication type (published or unpublished), (g) number of months of SS exposure, (h) focus of the article (SS schooling vs. something else), (i) theoretical orientation of singlesex program (large biological gender differences vs. girl power), and (j) type of SS and CE school (public, private, parochial). Among the U.S.-based studies, we also coded for the race/ethnicity of the sample. Our intentions in coding these characteristics of the studies were twofold. The first was to collect descriptive information about the types of samples being used in the SS schooling literature. The second was to examine the impact of these variables through moderator analyses.
We took several steps to ensure that coding was reliable. When establishing the coding process at the beginning of the project, the two main coders double coded 10 articles, to establish that the codes were being used consistently. Several months into the process, 20 different articles were double coded to determine interrater reliability. Agreement for coding of the moderators was good (kappas Ͼ 0.80 for all variables). Discrepancies were resolved by discussion after a review of the article. Finally, we held weekly meetings to discuss coding questions and concerns. During those meetings, we discussed over 100 additional articles. The meetings helped to resolve difficult coding questions and to ensure that we avoided drift in coding. Taken together, this process led at least two of the authors to be involved in the coding of 29% of the articles included in the meta-analysis.
When studies had a measure that included multiple subscales measuring a broad construct, we used the subscale that most closely matched our category. For example, on the FennemaSherman scales that measure math attitudes, we used the selfconfidence subscale because it is most representative of our category of mathematics attitudes. If that variable was unavailable, we took mathematics anxiety. The subscale regarding math as a male domain was categorized as a gender stereotyping measure. If a study included multiple measures of a construct that were all equally relevant, we followed procedures described by Borenstein et al. (2009) for averaging effect sizes to obtain a single effect size.
Statistical Analyses
Overall, statistical analyses were conducted with methods described by Lipsey and Wilson (2001) and Borenstein et al. (2009) . We used a mixed-effects model, which allows both moderator variables and random error to account for variation between studies (Lipsey & Wilson, 2001) . Effect sizes were computed as d ϭ (M SS -M CE )/s w , where M SS is the mean score for students in SS schooling, M CE is the mean score for students in CE schooling, and s w is the pooled within-groups standard deviation. We corrected all values of d for bias in estimation of the population effect size, using the formula provided by Hedges (1981) ; the corrected value is sometimes called g, and we use that notation in this manuscript. When means and standard deviations were not available in the original report, we computed d from t, r, 2 , or other statistics, using formulas provided by Lipsey and Wilson (2001, Table B10, pp. 198 ff.) . In cases in which ordinary least squares regression was used and no means were available, we used the regression coefficient B (unstandardized) for the SS-CE dummy comparison as an estimate of mean difference between SS and CE groups.
The set of effect sizes was evaluated for outliers, defined as values that were more than 2 standard deviations from the mean of all of the effect sizes associated with a particular domain. These outliers were then Winsorized (Lipsey & Wilson, 2001 ) to just 2 standard deviations from the mean. Twenty effect sizes were Winsorized in this way. By using this procedure, we retained all studies, but outliers were reduced so that they did not exert disproportionate effects on the results.
All reported effect sizes reflect the difference between SS and CE schooling in the domains of interest. Positive values indicate that, on average, SS schooling is associated with higher performance (or more positive attitudes) than is CE schooling; negative values indicate that, on average, CE schooling is associated with higher performance (or more positive attitudes) than is SS schooling. All effect sizes are interpreted according to Cohen's (1988) criteria: a g value of 0.20 is small, of 0.50 is medium, and of 0.80 is large. Additionally, values of g Յ .10 are considered trivial (Hyde, 2005) .
The complexity of design issues in evaluating the effects of SS schooling necessitated an additional method of classification. Each study was categorized as controlled or uncontrolled. Controlled studies controlled for selection effects in at least one of the following ways: (a) used random assignments of students to SS or CE; (b) controlled for family SES (e.g., parental education, income); (c) controlled for initial performance on the target domain; and (d) checked for initial differences between SS and CE groups on SES or initial performance, found no differences, and, concluding that the groups were equivalent, proceeded with statistical analyses with no control variables. Controlled studies therefore represent the studies with the best research methods. Uncontrolled studies simply examined differences between student outcomes in SS versus CE schooling, with no controls for selection effects. In cases in which a controlled study also presented data for the uncontrolled question, both effects (with and without controls) were computed.
Weighted mean effect sizes were computed with formulas provided by Lipsey and Wilson (2001) , which weight effect sizes by sample size. These weighted effect sizes are denoted g w . However, there was a large range of sample sizes across studies, with some studies based on extremely large samples. For example, Jackson (2012) had a sample of 112,273 girls and 106,331 boys. In these cases, a single study was exerting disproportionate influence on the mean effect size. We therefore also computed an unweighted mean effect size, g u , and report it as well.
Moderator Analyses
To examine the sources of variation in effect sizes, we examined whether four variables moderated the magnitude of the effect size for differences between students in SS versus CE schooling. Anal-yses of moderators are warranted in meta-analytic studies only when there is a sufficient number of independent effect sizes and there is significant variance in effect sizes. Thus, before running moderator analyses, we established that there were at least 10 independent effect sizes available for that outcome and, second, tested the homogeneity statistic (i.e., Q T ) against the critical value of 2 with degrees of freedom k Ϫ 1, consistent with the procedures specified by Hedges and Becker (1986) and Lipsey and Wilson (2001) . Only in cases in which Q T was larger than the critical value of 2 (indicated in Tables 2, 3 , 6, and 7) did we proceed with moderator analyses. When appropriate, we examined the potential effects of four key moderators: dosage of SS instruction (i.e., class or school), student age (i.e., elementary, middle school, or high school age), student SES (75% or more of the sample middle or upper SES, mixed SES, or 75% or more low SES), and student race/ethnicity (75% or more White, mixed race, or 75% or more African American or Latino; examined only among U.S. samples).
Other characteristics of the studies were not examined as potential moderators as a function of either the availability of the information (for example, only 8% of the studies reported information on the underlying assumptions of the SS program) or on the relative potential impact for theory and future work (for example, although most studies reported on the school type of SS and CE schools, we chose to focus on other potential moderators that are more closely tied to current theory; for reference, approximately 30% of the schools were public, 14% parochial, 20% private, 17% mixture of public and private, and 19% not specified.)
Results
Overview
Data analysis proceeded in four major steps. In the first step, mean effect sizes were calculated separately for controlled and uncontrolled studies, for each outcome and for each sex (i.e., girls and boys). During this first step, we combined U.S. and international samples, in an effort to increase the number of effect sizes available for analysis and maximize the ability to conduct moderator analyses. We report average effect sizes only where there are at least 3 independent effect sizes available to average. There were a sufficient number of independent effect sizes to examine results in every domain of interest other than students' occupational aspirations. During this first step, we focused on studies that reported results from girls and boys separately. Results from the 11 studies with mixed gender samples are available in the online supplemental materials (see Table S1 ). In the second step we examined the role of the three potential moderators (i.e., dosage of single-sex instruction, student age, and student SES). In the third step, we examined the overall weighted effect sizes in each of the domains of interest separately for U.S. studies, given policy interest in these issues in the United States. Finally, in the fourth step, we examined the effect of student race/ethnicity as a potential moderator among the U.S. studies. This set of analyses allowed us to test the claim by some single-sex schooling advocates that single-sex schooling has differential positive effects for African American and Latino students. 
Combined U.S. and International Samples
Mathematics performance. Mean effect size. The results for controlled studies, which include appropriate controls for student and/or school selection effects, are presented in Table 2 . Among girls, averaged over 31 independent effect sizes, the weighted difference in mathematics performance between SS and CE schooling was 0.10. Among boys, averaged over 26 independent effect sizes, the weighted effect size was 0.06. Given that the effect sizes are positive, the results suggest that there is a positive effect of SS schooling, in comparison to CE schooling, on students' mathematics performance among both girls and boys; however, given that the effect sizes are very small, these effects can be interpreted as being close to zero. In other words, once the appropriate controls are included, there is a negligible effect of SS compared with CE schooling on students' mathematics performance.
The uncontrolled results, which do not include appropriate controls for selection effects, are presented in Table 3 . The unweighted and weighted effect sizes for the difference between SS and CE schooling in students' mathematics performance are inconsistent. The average unweighted effect size (i.e., the average of the effect sizes of all studies, not accounting for sample size or variance) was small, based on Cohen's (1988) criteria (among girls g u ϭ 0.17 and among boys g u ϭ 0.13). Given that the effect sizes are positive, the results suggest that there is a small positive effect of SS schooling, in comparison to CE schooling, in students' mathematics performance when appropriate statistical controls are not included (i.e., in uncontrolled studies). The average weighted effect sizes, in comparison, suggest that the difference between SS and CE schooling in students' mathematics performance was medium (among girls g u ϭ 0.57 and among boys g u ϭ 0.54). Differences between the unweighted and weighted effect sizes are due to a few studies that included very large sample sizes and that reported large effect sizes; for example, Jackson (2012) examined data from 112,273 girls and 106,331 boys and reported effect sizes of 0.65 among girls and 0.75 among boys in uncontrolled analyses (see Table 1 ; the same study was also included in controlled analyses). We present both the unweighted and the weighted effect sizes here (and throughout the article) in an effort to increase transparency and provide readers with the opportunity to draw their own interpretations.
Moderator analyses. Because the sets of effect sizes were heterogeneous (see Tables 2 and 3) , moderator analyses were warranted. Results of moderator analyses among controlled studies for the domain of mathematics performance are shown in Table 4 . Significant between-groups heterogeneity appeared for age of students among both girls and boys. Among girls, there was a medium advantage of SS in middle school and a trivial difference between SS and CE in elementary school and high school. Among boys, there was a small advantage for SS in elementary school, a small advantage for CE in middle school, and a trivial difference between SS and CE in high school. Significant between-groups heterogeneity also appeared for dosage among boys (but not girls).
There was a small advantage for SS when SS instruction was provided in an entire school and a trivial difference between SS and CE when SS instruction was provided in classes. Throughout, we present the results of moderator analyses of uncontrolled studies in supplemental tables but do not discuss them because of the poor quality designs (see Table S2 in the supplemental materials for results).
Mathematics attitudes. Mean effect size. The average weighted effect sizes for controlled studies indicate that the difference between SS and CE schooling in mathematics attitudes was close to zero for both girls and boys (see Table 2 ).The uncontrolled averaged effect sizes, in comparison, indicate that the difference between SS and CE schooling in mathematics attitudes was close to zero for girls and small for boys (see Table 3 ).
Moderator analyses. Moderator analyses were appropriate for the domain of mathematics attitudes in controlled and uncontrolled studies among girls and in uncontrolled (but not controlled) studies among boys. Looking at controlled studies among girls, significant between-group heterogeneity did not appear for dosage, 2 (1, N ϭ 2) ϭ 2.20, p Ͼ .05. Results suggested that there was a close to zero effect of SS (vs. CE) schooling when SS instruction was provided in classes (g w ϭ 0.05, k ϭ 6, Q W ϭ 3.10) and when SS instruction was provided in an entire school (g w ϭ 0.09, k ϭ 4, Q W ϭ 37.36).
Results from uncontrolled studies are presented in Table S2 in the supplemental materials.
Science performance. Mean effect size. Weighted effect sizes for controlled studies suggest a close to zero difference between SS and CE schooling in science performance among girls (g w ϭ 0.06) and among boys (g w ϭ 0.04; see Table 2 ).
As in the analyses associated with mathematics performance, results of the uncontrolled unweighted and weighted effect sizes for the difference between SS and CE schooling in students' science performance are not consistent. The size of the effect is either close to zero (unweighted) or medium (weighted; see Table  3 ).
Moderator analyses. Moderator analyses were appropriate for the domain of science performance in controlled and uncontrolled studies among girls and in uncontrolled (but not controlled) studies among boys. Looking at controlled studies among girls, significant between-group heterogeneity appeared for dosage, 2 (1, N ϭ 2) ϭ 6.43, p Ͻ .01. Results suggested that there was a small positive effect of SS (vs. CE) schooling when SS instruction was provided in classes (g w ϭ 0.35, k ϭ 2, Q W ϭ 0.05), whereas when SS instruction was provided in an entire school, the effect of SS (vs. CE) schooling was close to zero (g w ϭ 0.05, k ϭ 9, Q W ϭ 51.24). Note that the finding for SS classes is based on only 2 studies.
Science attitudes. There were not a sufficient number of controlled studies to examine the difference between SS and CE schooling in either girls' or boys' science attitudes. The uncontrolled averaged effect sizes indicate that the difference between SS and CE schooling in science attitudes was small for both girls and boys, with girls in SS schooling reporting more positive attitudes about science than girls in CE schooling and boys in CE schooling reporting more positive attitudes than boys in SS schooling (see Table 3 ). These effects were small, however, and do not take into account selection effects.
Moderator analyses were warranted only for uncontrolled studies among girls and are not discussed (see Table S2 in the supplemental materials).
Verbal performance. Mean effect size. Effect sizes for controlled studies, with appropriate controls for selection effects, suggest a close to zero difference between SS and CE schooling in verbal performance among girls (g w ϭ 0.07) and boys (g w ϭ 0.11; see Table 2 ). The weighted effect sizes for uncontrolled studies suggest a small to medium advantage for SS schooling in verbal performance among girls (g w ϭ 0.28) and boys (g w ϭ 0.68; see Table 3 ). As in the analyses associated with mathematics and science performance, results of the uncontrolled unweighted and weighted effect sizes are somewhat inconsistent. The size of the unweighted effect was 0.19 among girls and 0.25 among boys (see Table 3 ).
Moderator analyses. Because the set of effect sizes was heterogeneous (see Table 2 ), moderator analyses were warranted. Results of moderator analyses for the domain of verbal performance among controlled studies are shown in Table 5 . Significant between-groups heterogeneity appeared for dosage of instruction among girls (but not boys). Among girls, larger effects were found when SS versus CE instruction occurred in classes than in schools. There was significant between-groups heterogeneity for age among girls (but not boys) in controlled studies. Among girls, the advantage of SS was medium in elementary school, small in middle school, and close to zero in high school. There were not a sufficient number of controlled studies that reported SES to examine SES as a potential moderator. Results from uncontrolled studies are presented in Table S2 in the supplemental materials. Verbal attitudes. There were not a sufficient number of studies available to examine controlled effects among boys or effects (regardless of design quality) among girls. Averaged over 4 independent uncontrolled effect sizes, the difference between SS and CE schooling in verbal attitudes among boys was 0.31 (see Table  3 ), thus suggesting that in studies that do not include the appropriate controls, there is a small advantage of SS versus CE schooling in positive verbal attitudes. Moderator analyses could not be conducted due to the small number of studies.
General school achievement. The number of controlled studies was insufficient to examine differences between SS and CE schooling in general school achievement among boys; among girls, averaged over 7 independent effect sizes, the difference in general school achievement was small (g w ϭ 0.12; see Table 2 ). Thus, when selection effects are controlled, there is a small advantage of SS versus CE schooling in girls' general school achievement. Among uncontrolled studies, averaged over 18 independent effect sizes, the difference between SS and CE schooling in students' general school achievement among girls was g w ϭ 0.34 (see Table  3 ). Averaged over 12 independent effect sizes, the uncontrolled difference among boys was 0.18 (see Table 3 ). Moderator analyses could not be conducted due to the small number of controlled studies and the lack of variability in the uncontrolled studies (i.e., not enough studies included elementary-or middle-school-age samples).
School attitudes.
Mean effect size. Among boys, averaged over 5 independent controlled effect sizes, the difference in school attitudes was close to zero (g w ϭ 0.03; see Table 2 ). There were an insufficient number of controlled studies of girls for us to examine the difference between SS and CE schooling. The uncontrolled averaged effect sizes indicate that the difference between SS and CE schooling in school attitudes was close to zero for both girls (g w ϭ Ϫ0.04) and boys (g w ϭ 0.03; Table 3) .
Because of the small number of studies that examined school attitudes among boys (at both the controlled and uncontrolled level) and the small number of controlled studies among girls, moderator analyses were warranted only for uncontrolled studies among girls and are not discussed (see Table S2 in the supplemental materials).
Gender stereotypes. Averaged across 8 independent effect sizes for controlled studies, the weighted difference between SS and CE schooling in gender stereotyping endorsement among girls was Ϫ0.57. The effect size is negative and so can be interpreted as suggesting that CE female students are moderately more likely than their SS peers to endorse gender stereotypes. As in the analyses associated with mathematics, science, and verbal performance, results of the unweighted and weighted effect sizes are inconsistent. The size of the unweighted effect was 0.02 among girls (see Table 2 ). Given the inconsistency between the weighted and unweighted effect size, we recommend interpreting these findings with caution. The number of studies was insufficient for us to examine effects among boys in controlled studies.
Turning to uncontrolled studies, results suggest a close to zero difference between SS and CE schooling in gender stereotype endorsement among both girls and boys (see Table 3 ).
There were too few controlled studies to permit an examination of moderators. Moderators of uncontrolled effect sizes are presented in Table S2 in the supplemental materials.
Educational aspirations. Mean effect size. Averaged across 5 independent effect sizes, the controlled difference in educational aspirations between SS and CE girls was 0.01 (see Table 2 ). The number of controlled studies of boys was insufficient for us to compute an effect size. The uncontrolled difference between SS and CE schooling in educational aspirations was 0.33 among girls and 0.33 among boys (see Table 3 ).
The number of controlled studies of educational aspirations was insufficient for moderator analyses. Moderators of uncontrolled effect sizes are presented in Table S2 in the supplemental materials.
Self-concept. Mean effect size. The controlled studies, which included random assignment or appropriate controls for student and/or school selection effects, indicate that the difference between SS and CE schooling in self-concept was close to zero for both girls and boys; among girls the weighted effect size was Ϫ0.08, and among boys the weighted effect size was Ϫ0.06 (see Table 2 ). The uncontrolled averaged weighted effect sizes indicated similar results; among girls the weighted effect size was 0.10, and among boys the weighted effect size was 0.03 (see Table 3 ). Overall, then, there is no evidence of SS schooling having an advantage for students' self-concept.
Moderator analyses. Moderator analyses were appropriate for the domain of self-concept in controlled studies among boys. The between-group heterogeneity was not significant for age, 2 (1, N ϭ 2) ϭ 1.52, p Ͼ .05. Results suggested that there was a close to zero to small negative effect of SS (vs. CE) schooling among elementary students (g w ϭ Ϫ0.24, k ϭ 3, Q W ϭ 2.85), middle school students (g w ϭ 0.02, k ϭ 1, Q W ϭ 0), and high school Interpersonal relations. The number of controlled studies was insufficient for us to examine the difference between SS and CE schooling in interpersonal relations. Among uncontrolled studies, the difference between SS and CE schooling in students' interpersonal relations among girls was 0.02 (see Table 3 ). Among boys, the uncontrolled difference between SS and CE schooling was 0.08 (see Table 3 ). These results suggest a close to zero effect of schooling type on students' reports of their interpersonal relations.
Moderator analyses could not be conducted due to the small number of studies.
Aggression. The number of studies was insufficient for us to examine controlled effects among girls or effects (regardless of design quality) among boys. Averaged over 3 independent uncontrolled effect sizes, the difference between SS and CE schooling in aggression among girls was close to zero (g w ϭ Ϫ0.08; see Table 3 ).
Victimization. Too few controlled studies of victimization were available to calculate effect sizes. Among uncontrolled studies, averaged over 4 independent effect sizes, the weighted difference between SS and CE schooling in victimization among girls was Ϫ0.63, suggesting that more victimization was reported among female CE students than among female SS students (see Table 3 ). Among boys, averaged over 3 independent uncontrolled effect sizes, the difference between SS and CE schooling in victimization was small (g w ϭ Ϫ0.11; see Table 3 ).
Body image.
Too few studies were available for us to examine controlled effects among girls or effects (regardless of design quality) among boys. Averaged over 11 independent uncontrolled effect sizes, the difference between SS and CE schooling in body image among girls was close to zero (g w ϭ Ϫ0.10; see Table 3 ).
Moderator analyses were not possible in the domain of body image, owing to too few controlled studies and the lack of variability in moderators among uncontrolled studies (e.g., all studies were based only on high school samples).
U.S. Samples
Results based only on the U.S. samples are presented below by domain. The number of studies with U.S. samples was insufficient for us to examine the domains of aggression, occupational aspirations in mathematics or science, or victimization. Only race/ethnicity was considered as a moderator for U.S. samples, because the other moderators were tested extensively with U.S. and international samples combined. Unfortunately, there were not enough controlled studies in any domain to allow for moderator analyses. Results of moderator analyses of uncontrolled studies are presented in Table S3 in the supplemental materials.
Mathematics performance. Averaging across controlled studies, the weighted effect size of the difference between SS and CE schooling in mathematics performance was 0.09 among U.S. girls and 0.02 among U.S. boys, suggesting that there is a close to zero effect of schooling type on mathematics performance in the United States (see Table 6 ). The uncontrolled studies similarly suggest that the effect is very small or close to zero. Averaged over 40 independent effect sizes, the uncontrolled difference between SS and CE schooling among U.S. girls was 0.09 (see Table 7 ). Averaged over 30 independent effect sizes, the uncontrolled difference among U.S. boys was 0.05 (see Table 7 ). Mathematics attitudes. Averaged across 6 independent controlled effect sizes, the difference between SS and CE schooling in mathematics attitudes among U.S. girls was 0.07 (see Table 6 ). There were no controlled studies of boys. For uncontrolled effect sizes, the difference between SS and CE schooling in mathematics attitudes among U.S. girls was 0.08 (see Table 7 ). The uncontrolled difference among boys was Ϫ0.02. Overall, then, the effects of SS schooling on mathematics attitudes have not been examined with high-quality methods for U.S. boys. The effect of single-sex schooling among girls, however, is close to zero.
Science performance. The controlled studies indicated that the difference between SS and CE schooling in U.S. students' science performance was close to zero among both girls (g w ϭ 0.04) and boys (g w ϭ 0.00; see Table 6 ). The results for uncontrolled studies were similar; the average effect size among U.S. girls was Ϫ0.01 and among U.S. boys was 0.05 (see Table 7 ).
Science attitudes. There were not a sufficient number of controlled studies available to examine effects in the domain of science attitudes among U.S. girls or effects (regardless of design quality) among U.S. boys. Averaged over 3 independent uncontrolled effect sizes, the difference between SS and CE schooling in science attitudes among U.S. girls was 0.25 (see Table 7 ).
Verbal performance. The controlled studies indicated that the difference between SS and CE schooling in verbal performance was close to zero among both U.S. girls and U.S. boys (see Table  6 ). The uncontrolled effect sizes indicated a small effect associated with SS versus CE schooling; the weighted effect size was 0.10 among U.S. girls and 0.16 among U.S. boys (see Table 7 ).
Verbal attitudes. All of the studies of verbal attitudes came from U.S. samples, and so the U.S. results are identical to the combined results presented above. There were not a sufficient number of studies available to examine controlled effects among U.S. boys or effects (regardless of design quality) among U.S. girls. Averaged over 4 independent uncontrolled effect sizes, the difference between SS and CE schooling in verbal attitudes among U.S. boys was 0.31 (see Table 7 ).
General school achievement. The number of studies was insufficient for us to examine controlled effects among U.S. boys. Among U.S. girls, the controlled difference between SS and CE schooling in general school achievement was 0.10 (see Table 6 ), which suggests that when appropriate controls are included there is a trivial effect of SS versus CE schooling on U.S. girls' general school achievement. There were not a sufficient number of studies available to examine uncontrolled effects among U.S. boys. Among U.S. girls, however, the uncontrolled averaged effect size was 0.34 (see Table 7 ).
School attitudes. The number of studies was insufficient for us to examine controlled effects among U.S. girls. Among U.S. boys, the controlled difference between SS and CE schooling in school attitudes was Ϫ0.23 (see Table 6 ), which suggests that when appropriate controls are included there is a small positive effect of CE versus SS schooling on U.S. boys' attitudes about school. There was not a sufficient number of studies available to examine uncontrolled effects among U.S. boys. Among U.S. girls, however, the uncontrolled averaged effect size was 0.14 (see Table  7 ), which suggests that when appropriate controls are not included there is a small positive effect of SS versus CE schooling on U.S. girls' attitudes about school. Gender stereotypes. The controlled weighted and unweighted effect sizes for the differences between SS and CE schooling in gender stereotype endorsement among U.S. girls are not consistent. The weighted effect size suggests a medium large effect (with CE girls endorsing more stereotypes than SS girls), whereas the unweighted effect size suggests a close to zero difference (see Table 6 ). Controlled effects among U.S. boys could not be examined due to an insufficient number of studies. Turning to the uncontrolled studies, the weighted and unweighted effects are fairly consistent; among girls the weighted effect was close to zero (g w ϭ 0.02), whereas among boys the weighted effect was small (g w ϭ 0.13), with SS boys endorsing more stereotypes than CE boys (see Table 7 ).
Educational aspirations. Averaging across 3 independent effect sizes, the controlled difference between SS and CE schooling among U.S. girls was Ϫ0.41 (see Table 6 ), with U.S. girls in CE schooling reporting higher levels of educational aspirations than did those in SS schooling. There were not a sufficient number of controlled or uncontrolled studies for us to examine effects in the domain of educational aspirations among U.S. boys. Among U.S. girls, however, the uncontrolled averaged effect was 0.01 (see Table 7 ).
Self-concept. The controlled results suggest that the difference between SS and CE schooling in self-concept among U.S. students was close to zero among both boys and girls (see Table  6 ). For uncontrolled studies of U.S. girls, the result was consistent with the controlled result; the schooling differences among U.S. girls in uncontrolled studies was close to zero (g w ϭ 0.06; see Table 7 ). Based on only 3 independent uncontrolled effect sizes for U.S. boys, the weighted average was 0.24 (see Table 7 ).
Interpersonal relations. There were not enough controlled studies for us to examine effects in the domain of interpersonal relations among either U.S. girls or boys. The uncontrolled difference between SS and CE schooling in U.S. students' interpersonal relations was Ϫ0.06 among girls and 0.08 among boys (see Table  7 ).
Body image. There were not a sufficient number of controlled studies available for us to examine effects in the domain of body image among U.S. girls or effects (regardless of design quality) among U.S. boys. Averaged over 6 independent uncontrolled effect sizes, the difference between SS and CE schooling in body image among U.S. girls was Ϫ0.26, with U.S. girls in CE schooling reporting a more positive body image than did U.S. girls in SS schooling when the appropriate statistical controls were not included in the models (see Table 7 ).
Discussion
In the present meta-analysis, we synthesized research on the effects of single-sex compared with coeducational schooling on a wide array of variables, including mathematics performance and attitudes, science and verbal performance, gender stereotyping, self-concept, and interpersonal relations. In all, the analyses were based on the results of 184 studies and 1,663,662 students. The quality of the studies was addressed by coding studies as controlled (random assignment or selection effects were controlled in some fashion) or uncontrolled (no random assignment and no controls were included for selection effects). In moderator analyses, the effects of variables such as dosage (class vs. school) and age were examined. Among U.S. studies, ethnicity was examined as a moderator.
Before proceeding to a detailed discussion of the findings, we must consider whether there were enough high-quality studies to reach any conclusions. We were dismayed, as previous reviewers have been (e.g., Mael et al., 2005) , by the number of studies with weak designs not using random assignment or controlling for selection effects. That said, we believe that there are enough high-quality, controlled studies, some of them very large, to reach evidence-based conclusions. Overall, we were able to locate 57 controlled studies, and 12 of those involved actual random assignment of students to SS or CE schooling. Another 16 studies utilized SS and CE groups that they established as equivalent (e.g., by testing for preexisting differences). The remaining controlled studies utilized a combination of statistical controls and pre/posttest designs to account for preexisting differences. These studies include elementary, middle school, and high school age samples at public, private, and parochial schools from countries around the world. Many of these studies involved advanced statistical methods, such as multilevel modeling, to account for the nesting of students within schools. The controlled studies involve data from 569,149 students. Many of the individual controlled studies are impressive. For example, Jackson (2012) studied youth in Trinidad and Tobago, where students are assigned to SS or CE based on an algorithm that allowed the researcher to control for selection bias; total sample size was 219,849 students. As a second example, Pahlke, Hyde, and Mertz (2013) analyzed both 2003 and 2007 TIMSS data for eighth graders in Korea, where students were randomly assigned to SS or CE schools; sample size was 4,240 in 2007 and 5,309 in 2003. Studies such as these indicate that, despite the plethora of uncontrolled studies, there are sufficient numbers of very strong controlled studies to justify the conclusions that follow.
Overall Differences Between Single-Sex and Coeducational Schooling
Overall, does SS schooling confer the advantages claimed by its proponents? According to this meta-analysis, the answer appears to be no, or not much. When one looks at the results for the controlled studies (i.e., those that used the best research methods), SS schooling generally produced only trivial advantages over CE, with most weighted effect sizes smaller than 0.10 (U.S. and international combined; see Table 2 ). There is little evidence of an advantage of SS schooling for girls or boys for any of the outcomes.
Why do advocates for SS schooling believe that it has such positive effects when the data suggest otherwise? Many reasons are possible, but here we will consider whether some reasons may lie in the data. A comparison of Tables 2 (controlled studies) and 3 (uncontrolled studies) shows that substantial advantages are found for SS schooling in studies with inadequate methods, when selection effects are not controlled. These studies may fuel some of the beliefs in SS schooling. However, when studies using better methods are examined (see Table 2 ), they show little or no advantage for SS schooling.
Moderator Analyses
Does SS schooling confer an advantage for certain types of students and perhaps not for others? Moderator analyses of the controlled studies indicate that the effects of SS schooling do not generally vary depending on dosage (i.e., whether the SS format is for just one class or for the entire school). This finding occurred for mathematics performance (see Table 4 ), science performance, and verbal performance (see Table 5 ). In fact, in several of these analyses, the advantage of SS was larger for the smaller dosage. If SS schooling does confer advantages, this result seems counterintuitive.
In regard to age and grade in school, SS schooling appeared to produce no advantage in high school for either boys or girls. It showed a medium advantage in middle school for girls, for both mathematics and science performance, but the effects are based on only small numbers of studies and should be interpreted with caution. For boys, SS showed a small advantage in elementary school, but CE showed the advantage in middle school; again these are based on small numbers of studies.
In regard to social class, advantages have been claimed for low SES students. However, too few controlled studies of low SES students were available to compute effects for any of the outcomes.
Is Single-Sex Schooling Particularly Effective for Ethnic Minorities in the United States?
Proponents of single-sex schooling have claimed that it is particularly effective for ethnic minority students in the United States and especially for ethnic minority boys (Riordan, 1994) . Moderator analyses of U.S. studies were impossible due to insufficient numbers of controlled studies conducted with ethnic minority youth. Uncontrolled studies fail to find substantial advantages of SS schooling for African Americans and Latinos (see Table S3 in the supplemental materials). Overall, then, there is no evidence of an advantage for SS schooling for U.S. ethnic minorities, but the issue has not been sufficiently studied with high-quality methods.
Implications for Theory
The current study was designed as a theory-driven (rather than a theory-testing) meta-analysis, and so the results cannot be used to support or refute a specific theory. It is, however, nonetheless valuable to compare the results against the theories that framed the research.
Developmental intergroup theory (DIT) posits that social factors that make gender salient, such as single-sex schooling, will lead to greater gender stereotyping (Bigler & Liben, 2006 , 2007 . DIT therefore does not make specific predictions for outcomes such as mathematics performance, but it does make predictions about gender stereotyping in SS schooling. The results for controlled studies (see Table 2 ) indicate that, for girls' gender stereotyping, g ϭ Ϫ0.57 (i.e., girls in coed classrooms are more gender stereotyped, a pattern that is the opposite of predictions from DIT). This contradiction, however, may be due in part to the way in which we operationalized "gender stereotyping." In the current metaanalysis, we utilized a broad definition of gender stereotyping (including, for example, studies that used Bem's Sex Role Inventory, which measures masculinity, femininity, and androgyny). Too few controlled studies of gender stereotyping among boys were available for us to compute an effect size, so we cannot address the question for boys.
The theoretical approach termed "girl power" argues that girls are dominated by boys in coed classrooms, especially in malestereotyped domains such as mathematics and science; the result is that girls' performance suffers. Girls therefore should thrive in mathematics and science in SS schools. This approach is silent as to how boys will fare under the two different conditions. The girl power approach is not supported by the data shown in Table 2 . Girls in SS schooling showed only trivial differences from girls in coed schooling for the outcomes of mathematics performance, mathematics attitudes, and science performance. Moreover, girls' educational aspirations were not higher when they were in SS schooling, nor was their self-concept more positive under conditions of SS schooling.
A theoretical assumption underlying many SS programs is the view that gender differences in psychological characteristics relevant to learning are substantial and are biological in nature-what we have called the large biological differences assumption. Boys and girls therefore need to be taught differently. According to this view, both boys and girls should have better outcomes in SS classrooms compared with CE classrooms. The data in Table 2 show no support for these assumptions. The controlled studies showed no substantial advantages of SS schooling for either girls or boys, across an array of academic outcomes.
Expectancy-value theory provided guidance on the kinds of outcomes that should be considered, including not only academic performance but also attitudes and self-concept. Expectancy-value theory suggests that SS schooling, by highlighting gender segregation, may make the gender segregation of adult STEM occupations more salient, thereby reducing girls' performance and motivation in those areas. In general, though, the results indicated few differences between girls in SS schooling and girls in coed schooling.
Methodological Implications
Examination of Tables 2 and 6 reveals that, for certain outcomes, there is a paucity of top-quality, controlled studies of the effects of SS schooling compared with CE schooling. Mathematics performance and verbal performance have been studied the most. Outcomes such as gender stereotyping and educational aspirations are important and have been claimed as advantages for SS schooling, yet they have been studied little, especially for U.S. boys. One direction for future research, then, is for researchers to mount high-quality studies of SS compared with CE schooling for outcomes that have been studied very little, including school attitudes, gender stereotyping, and educational aspirations.
The other major lacuna, for U.S. research, is the paucity of studies of ethnic minority youth and low SES youth. Claims that SS schooling is particularly effective with African American boys have emerged (Hopkins, 1997) . Insufficient numbers of controlled studies have been conducted in the United States to support or refute these claims. Research on the effects of SS schooling for ethnic minority U.S. youth, both boys and girls, will be another important future direction.
In theory, the assumptions underlying the SS program, especially for research with U.S. schools, should be important in the effects that are obtained. We labeled two common sets of assumptions as large biological differences and girl power. We hypothesize, for example, that gender stereotyping is likely to be particularly high in SS schools that are based on the assumption that there are large biological differences between genders; if administrators and teachers endorse the view that essential differences exist between boys and girls, those messages are likely to be transmitted to the students. Unfortunately, however, only 8% of the studies we coded included information about the schools' underlying assumptions. Researchers should attempt to learn the guiding assumptions of the SS programs that they study and report this information in the resulting article. Only then can we determine whether the effects of SS programs depend on the messages that are conveyed to teachers, students, and parents.
One future direction for research is clear. Uncontrolled studies that do not control for selection effects are not needed, if they ever were. What is needed are controlled studies that use random assignment or control for selection effects. This can be done with a variety of designs, including longitudinal designs that examine change over time, propensity score matching that identifies and then compares students in single-sex and coeducational environments, and multilevel models that account for the nesting of students in classrooms and schools. The ideal design involves random assignment of students to SS or CE schooling, and such designs are possible in certain circumstances.
